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AB Disruption of spermatogenesis found in azoospermia and oligozoospermia 

is thought to be of primarily genetic origin. Sl/SId mutant mice offer a 
model system in which lack of transmembrane type c-kit ligand (KL2) 
expression on the somatic Sertoli cell surface results in disruption of 
spermatogenesis. We investigated the ability of adeno-, adeno-associated- , 
retro-, and lentiviral vectors to transduce Sertoli 
cells and found that transduction with either adeno- or 
lentiviral vectors led to reporter gene expression for more than 2 mo 
after testicular tubule injection. Because adenoviral vectors showed 



toxicity, lentiviral vectors were used to express the c-kit ligand in 
Sl/SId Sertoli cells. Restoration of spermatogenesis was observed in all 
recipient testes. Furthermore, the sperm collected from recipient testes 
were able to generate normal pups after intracytoplasmic sperm injection. 
None of the offspring carried the transgene, suggesting the inability of 
lentiviral vectors to infect spermatogenic cells in vivo. We propose that 
lentiviral vectors can be used for gene therapy of male infertility 
without the risk of germ-line transmission. 
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AB Objective. To investigate the immune privilege induced by the Fas ligand 
(FasL) expressed by cotransplanted testicular Sertoli cells in islet 
allografts, and the effect of FasL gene transfection on islet cells in 
pancreatic islet allografts. Methods. Allogeneic islets and testicular 
cells were cotransplanted into diabetic recipients. Pancreatic islets were 
infected with the recombinant adenovirus, AdV-FasL, and 
transplanted into diabetic recipients. Allograft survival, islet 
function, apoptosis of infiltrative lymphocytes in allografts and gene 
transfected islet allografts were analyzed. Results. All animals receiving 
islet allograft alone returned to a diabetic state in a few days (mean 
survival time 6.3 ± 0.6 days). When the quantity of testicular cells 
cotransplanted with islets increased to 1 x 10(7), all animals remained 
normoglycemic throughout the follow-up period (60 days) . FasL expression 
by cotransplanted Sertoli cells induced apoptosis of activated 
lymphocytes. Rejection of allografts in the FasL gene transfer group was 
accelerated and allograft survival was shortened to 3.4 ± 0.2 days (P < 
0.05). Pancreatic islets infected with AdV-FasL demonstrated positive 
staining for FasL at 24 h after transplantation, with increased 
intensity at 48 h. Apoptosis assays of pancreatic islet allografts at 24 h 
and 48 h revealed apoptosis of transfected islets. Conclusions. 
FasL-expressing testicular Sertoli cells can induce apoptosis of 
activated lymphocytes. Cotransplantation of testicular cells allows 
long-term survival of allogeneic islets because of immune privilege, but 
the direct expression of FasL on islet allografts infected with AdV-FasL 
accelerates islet rejection via islet apoptosis and granulocyte 
infiltration. 
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AB The main goal of this study was to optimize cellular delivery of 

neurotrophic factors for spinal cord injury. There is increasing evidence 
that partial functional recovery and corticospinal axonal growth is 
achieved in models of spinal cord injury by delivery of NT-3 at the site . 
of injury. Immune -privileged Sertoli cells were used in this study and 
are being evaluated as a propriety means for delivery of protein 
therapeutics. The major advantage of these cells is that they are readily 
available from young animals and have been previously demonstrated to 
withstand transplant into allogeneic hosts. We constructed and 
obtained replication deficient adenovirus expressing human NT-3 and eGFP. 
Sertoli cells were isolated from the rat testes and infected with the 
virus expressing eGFP/eGFP and NT-3, Modified cells were than 
implanted in adult males by performing laminectomies and using a 
Harvard apparatus to inject 2X10E5 cells in single cell suspensions. 
Fluorescing cells were observed 3 or 15 days post implantation 
in the rat spinal cord. NT-3 expression in the spinal cord from the 
implanted Sertoli cells was detected by immunocytochemistry . 
There was no macrophage activation in response to implanted 
cells. We have preliminary results that indicate that the modified cells 
survive in the injured spinal cord. The conclusion of this study is that 
we are able to deliver NT-3 in the rat spinal cord by implanting 
modified allogeneic Sertoli cells. 
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AB There is a renewed enthusiasm for the potential of cellular 

transplantation as a therapy for numerous clinical disorders. The 
revived interest is largely due to the unprecedented success of the 
"Edmonton protocol," which produced a 100% cure rate for type I diabetics 
following the transplantation of human islet allografts together 
with a modified immunosuppressive regimen. While these data provide a 
clear and unequivocal demonstration that transplantation is a 
viable treatment strategy, the shortage of suitable donor tissue together 
with the debilitating consequences of lifelong immunosuppression 
necessitate a concerted effort to develop novel means to enable 
transplantation on a widespread basis. This review outlines the 
use of Sertoli cells to provide local immunoprotection to 
cografted discordant cells, including those from xenogeneic 
sources. Sertoli cells are normally found in the testes where* 
one of their functions is to provide local immunologic protection to 
developing germ cells. Isolated Sertoli cells 1) engraft and 
self -protect when transplanted into allogeneic and 
xenogeneic environments, 2) protect cografted allogeneic and 
^ xenogeneic cells from immune destruction, 3) protect islet grafts 

to reverse diabetes in animal models, 4) enable survival and function of 
cografted foreign dopaminergic neurons in rodent models of Parkinson's 
disease (PD) , and 5) promote regeneration of damaged striatal dopaminergic 
circuitry in those same PD models. These benefits are discussed in the 
context of several potential underlying biological mechanisms. While the 
majority of work to date has focused on Sertoli cells to 
facilitate transplantation for diabetes and PD, the generalized 
ability of these unique cells to potently suppress the local immune 
environment opens additional clinical possibilities. 
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AB Islet transplantation has emerged as a viable long-term means of 

treating type I diabetes. This is largely due to the success of the 
"Edmonton protocol" which has produced insulin independence in 85% of 
patients 1 year after transplantation of allogeneic islets 
together with a ribn-steroid immunosuppressive regimen. While these data 
provide a clear and unequivocal demonstration that islet 
transplantation is a viable treatment strategy, the shortage of 
suitable donor tissue together with the debilitating consequences of 
life-long immunosuppression necessitate the development of novel means to 
enable transplantation of all type 1 diabetics including the 
young juvenile diabetics. One potential means of enabling islet 
transplantation takes advantage of the ability of Sertoli 
cells to provide local immunoprotection to co-grafted islets, including 
those from xenogeneic sources. Sertoli cells are 

normally found in the testes where one of their functions is to provide 
local immunologic protection to developing germ cells. In animal models, 
allogeneic and xenogeneic islets survive and function for 

extended periods of time when grafted into the testes. Moreover, isolated 
Sertoli cells protect co-grafted allogeneic and xenogeneic 

islets from immune destruction and reverse diabetes in immunocompetent and 
autoimmune animals. These benefits are discussed in the context of 
several potential underlying biological mechanisms. 
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AB Transplanting cells across species presents special problems for 

the survival of the graft. Without masking the antigens on the surface of 

the xenografted cells, they are often rejected. We have shown 

that it is possible to prevent rejection of xenografted cells if 

they are co- transplanted with Sertoli cells (SCs) ; 

when cells derived from a human cell line were transplanted into 

the rat striatum, all grafts survived compared to 50% of the grafts 

without co- transplanted SCs (Willing et al, 1999) . SCs are 

testis -derived cells that provide immunological support to developing germ 

cells, by providing a physical barrier, or secretion of immune modulatory 

factors. While allografted SCs can enhance survival of 

xenografted tissue, it is not clear whether these cells will 

maintain their immunosuppressive support of co-grafted cells if they were 

transplanted across species. In this study, we began to 



characterize the immune modulatory capacity of SCs, and the feasibility of 
xenografting these cells alone or with allografted and 
xenografted neural tissue. Transplanting 

xenografts of rat SCs into the mouse striatum with either rat or 
mouse ventral mesencephalon prevented astrocytic infiltration of the graft 
site, but not infiltration of activated microglia. Surviving tyrosine 
hydroxylase positive neurons were observed in all conditions. Further 
investigation is underway to characterize the immune properties of SCs. 
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AB The present invention provides a method of providing an individual with a 
biol. factor or intermediate thereof which comprises introducing into the 
individual Sertoli cells genetically altered to produce the 
biol. factor or intermediate thereof. The genetically altered 
Sertoli cells are administered in an amount effective to produce the 
desired effect. Aside from producing the biol. factor or intermediate 
thereof, the engineered Sertoli cells also create an Immunol, 
privileged site. Vectors comprising a promoter which functions in 
Sertoli cells operably linked to coding sequence for a desired 
biol. factor are also provided as are Sertoli cells comprising 
such vectors . A pharmaceutical composition comprising Sertoli cells 
genetically altered to produce a biol. factor is also provided. 
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AB The invention describes a method for the treatment of a disease that 

results from a deficiency of a biol . factor which comprises administration 
of Sertoli cells and cells that produce the biol. factor to a 
mammal. In particular, the invention describes a method for the treatment 
of diabetes mellitus by transplanting pancreatic islet of 
Langerhans cells in conjunction with Sertoli cells to create an 
immunol . privileged site. A method for creating an immunol . privileged 
site and providing cell stimulatory factors in a mammal for 
transplants is further described by the invention. The invention 
further describes a method for creating systemic tolerance to foreign 
antigens. A method for enhancing the viability, maturation, proliferation 
of functional capacity of cells in tissue culture is further provided. A 
pharmaceutical composition comprising Sertoli cells and cells that 
produce a biol. factor is also provided. In addition, treatment of an 
autoimmune disease via the transplantation of Sertoli 
cells alone into a transplant site, other than the testes is 
disclosed. The dosage amount of Sertoli cells administered ranges 
from 105 to 1010 cells. Also, an in vitro method for accelerating the 
maturation and increasing the proliferation and functional capacity of 
proliferating mammalian cells via the co-culturing of the mammalian cells 
with Sertoli cells is disclosed. 
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